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Filed: March 27, 2001 

TUNING FUEL COMPOSITION FOR 
DRIVING CYCLE CONDITIONS IN 
SPARK IGNITION ENGINES 

Commissioner for Patents 
Washington, DC 20231 

Sir: 



Before the Examiner 
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Group Art Unit: 1764 
Family Number: P2001J024 
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United States Postal Service as first class mail in an envelope addressed to the Commissioner for Patents, 
Washington, D.C. 20231 , on 2/24/03 



Date of Deposit 



Jacqueline Wright 
Name of attorney or agent 



Amendment 

The Office Letter of November 27, 2002 (Paper No. 12) has been 
carefully reviewed by the applicants. The following amendments and comments are 
submitted in response thereto. 




First, with respect to the restriction requirement, applicants affile then- 
ce 

provisional election to prosecute the invention of Group I, claims 1 to 12. 
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Second, pursuant to the provisions of 37 CFR 1.143 applicants 



respectfully request the Examiner to reconsider and withdraw his restriction 
requirement as it applies to the Group III claims. The Group III claims are directed to 
the method of using the product of the Group I claims. The product of the Group I 
claims are for use as an internal combustion engine having a CR of 1 1 or more and the 
method claims of Group III are directed toward operating such a high CR engine with 
the fuels of Group I. Consequently in applicants' view the inventions are not 
sufficiently distinct as to require restriction. 

Third, regarding the claims: 

(a) The Examiner's objections to the claims with respect to the expression 
"RON" and missing unit of volume are noted and corrected in the amended claims, for 
which both clean and marked-up copies are attached; 

(b) The objection to Table 3 of the specification is noted and a clean copy 
of that Table is attached; 

(c) The attached amended claims also address the Examiner's rejections 
under 35 USC 1 12 with respect to the expression "MBT" and "the high octane fuel" of 
claim 12; and 

(d) The amended claims also emphasize that the fuels are operable in a 
spark ignition engine having a CR of 1 1 or more. Support for this can be found 
throughout the specification and original claims. 



paragraph to be inserted at page 3, after paragraph [0014] This new paragraph is 
supported by the statement in paragraph [0035] and claim 1. Applicants believe that 
including a description of the first fuel at that point places the application in better form. 



Fourth, in addition to the foregoing applicants' are enclosing a new 



* . • 



Finally, applicants respectfully request the Examiner to reconsider and 
withdraw his rejection of claims 1 to 12 under 35 USC 103 based on Ma and IiYama. 

Claims 1 to 12 are directed to a plurality of fuels operable in a spark 
ignition, internal combustion engine having a compression ratio of 1 1 or more. The 
fuels of claims 1 to 7 are defined not only by their RON but also by their burn rate and 
laminar flame speed under specified load conditions. The fuels of claim 8 to 12 are also 
defined by their RON and additionally by aromatic content, and in claims 1 1 and 12 by 
sulfur content as well. 

Ma and IiYama disclose systems for separating a fuel into a high octane 
fuel and a low octane fuel; however, there is no suggestion or disclosure in the 
references for providing fuels having the specific characteristics of applicants' fuels. 



load conditions an average burn rate greater than 105% of isooctane and a laminar 
flame speed greater than 105% of isooctane. Applicants' second fuel is also 
characterized by RON, flames speed and burn/rate. 

The Examiner seems to suggest that a low octane fuel and a high octane 
fuel would have the burn rate and flame speeds of applicants' claimed fuels. Such 
however is not the case. Attached is a plot of^ame speed ^s^QN_fOTa_ number of 
h ydrocarbons. The flame speed data is from Davis and Law, Combustion Science and 
Technology, 1998, Vol. 140 pp 427-449. What this chart demonstrates is that therejs 
no clear correlation betweenilame^speed and RON. Applicants' first fuel has a RON 



greater than isooctane, i.e., greater than 100, and a flame speed greater than 105% of iso 
octane. Applicants' second fuel has a lower RON and a greater flame speed than iso 
octane. 



Applicants require a first fuel having a RON greater than 100, and at high 




The test fuels, DF-2 and DF-1, of applicants' invention were not 



commercially available fuels but were model blends prepared by applicants with the 
requisite claimed properties to illustrate the advantage of fuels having applicant's 
claimed properties over isooctane and the commercial Japanese regular gasoline, LFG- 
2B. Significantly this advantage was not known to others before applicants' discovery 
thereof. 



Similar comments can be made with respect to applicants' third fuel. 
Regarding the fuels of claim 8 to 12 it should be noted that isooctane with 



a RON of 100 is totally devoid of aromatics, whereas applicants' fuels of claims 8 to 12 
do include specified amounts of aromatics and these fuels have the properties of the 
DF-2 and DF-1 test fuels. 



From the foregoing, it should be apparent that the cited references fail to 



remotely disclose or suggest applicants' claimed invention. Consequently, applicants' 
request prompt allowance. 



ExxonMobil Research and Engineering Company 
(formerly Exxon Research and Engineering Company) 
P. O. Box 900 

Annandale, New Jersey 08801-0900 
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Respectfully submitted, 



Paul E. Purwin 
Attorney for Applicant(s) 
Registration No. 29,203 
Telephone No. (908) 730-3618 



] Pursuant to 37 CFR 1.34(a) 



